Twenty-four yearling Quarter Horse fillies were divided into three groups (I) very limited handling, (1I) intermediate handling and (III) extensive handling. At about 14 months of age, each horse was preconditioned for 2 weeks and then run in a simple place-learning T-maze test in which it had to locate its feed. Thirty trials were run daily for 20 days, with the location of the feed changed each day. To retire from the maze, a horse had to meet the criterion: 11 correct responses in 12 tries, with the last eight being consecutive. Horses in Group II required the fewest trials to reach criterion. These horses also learned more and had the highest percentage of correct responses (P<.05). Mean trainability tended to predict learning ability; however, trainability and trials to criterion were not significantly correlated. Mean emotionality scores indicated a tendency for horses in the intermediately handled group to be less emotional than those in Group I or [II. Results indicated that horses with an intermediate amount of handling scored higher on an intermediate test of learning. All handled horses scored higher on learning tests than those not handled.
Introduction
A major area of equine research that has received little attention is learning. An understanding of learning and behavior is important because the horse's value is greatly increased by training. Laboratory animals have been used to test the effect of early handling on learning ability. Hebb (1947) reported that superior animal performance on tests involving complex behavior was obtained if a richer environment was provided early in life. Handling influences learning ability, as well as temperament later in life (Hebb, 1947; Bernstein, 1957; Anderson et al., 1972) . Handling also may lower reactivity and decrease interest in novelty (Bell, 1960; Smith, 1967; Sluckin, 1972) . Moderate degrees of handling appear to facilitate learning of relatively simple tasks. Extensive handling retards learning of simple tasks but facilitates learning of complex tasks (Forgay and Read, 1962; DeNelsky and Denenberg, 1967; Smith, 1967) . Dixon (1966) used a pony to examine pattern discrimination, learning set and memory. Kratzer et al. (1977) developed a maze for Quarter Horses in order to study escape learning. Yeates (1976) conducted a discrimination learning test with three half-sib 2-year-old mares.
The objective of this study was to determine the influence of amount of handling early in life upon maze learning, ratings of trainability and emotionality in horses.
Experimental Proceflures
Experimental Design. Three groups of eight horses were used in a split-plot design experiment. Four criteria were used to evaluate the effect of early experience upon learning ability: (1) trials required to reach criterion, (2) percentage of correct responses, (3) correlation of trainability score to trials required to reach criterion and the amount of early handling and (4) correlation of preconditioning trainability score to amount of handling. In addition, during the preconditioning period, trainability scores were given to each horse by three handlers.
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Experimental Animals. Twenty-four yearling Quarter Horse fillies were divided into three groups of eight. The groups differed in the amount of handling they received early in life. Group I s was practically unhandled. These fillies were caught as foals, haltered for 3 days and returned to range conditions. They were weaned at about 8 months of age and handled only if necessary. Group II s fillies were handled as sucklings when necessary and frequently associated with people. At weaning, the foals were individually stalled, haltered and gentled for a week. They were released into small corrals and were restalled, led and groomed weekly. Fillies in Group IIIs had been reared in pens at the Texas Tech University Horse Center. They were haltered at 3 months of age and weaned. Each filly was assigned to a student who handled it an average of four times a week from August until May.
Maze Design. A modified T-maze was designed to test simple place learning (figure 1). To lessen disturbance due to weather and outside distractions, the maze was located inside the Horse Center. Feed tubs were placed at the end of both branches, which were equipped with exit doors. The horses were led out the branch they entered without retracing their paths. The walls of the maze, made of plywood, were built 2.44 m high to prevent distractions while the horses were in the maze.
Preconditioning Period. Four fillies were randomly selected from each of the three handling groups for the first test period. A 2-week preconditioning period was used to accustom the horses to the maze. Each animal received the same degree of handling. The remaining 12 fillies were preconditioned after the first 12 had completed the entire test period. At the end of the preconditioning period, a trainability score was assigned by each handler to each horse on the basis of its indicated predisposition to learning. Scores ranged from 1 to 4, with 1 indicating a quick learner and 4 a slow learner.
Maze Procedure. To reach criterion, a horse had to make 11 correct responses in 12 tries within a block, with the last eight being cons Horses in groups I, II and III were obtained from the Pitchfork Ranch, Guthrie, TX; the R. C. Jones Ranch, Tatum, NM, and the horse herd at Texas Tech Univ., respectively. secutive. If criterion was not reached after 30 trials, the animal was allowed to retire for the day. The trials were run at about the time of the evening feeding. The horses were run in a random order each day (Steel and Torrie, 1960) . The same diet that the fillies had been accustomed to eating was placed in the goal tubs. The feed was placed in alternating sides of the maze on succeeding days. After the preconditioning period, the experiment ran for 20 days. Each horse was brought to the start area and released by the handler. When the horse had entered either the left or right branch of the maze (correct or incorrect), her response was recorded. The handler then walked into the maze, caught the filly and took her out the door of the branch she had selected. This process continued until criterion was reached. An effort was made not to return to the starting gate from the same side of the maze each time. Each day, each filly received an emotionality score based upon her actions; the score was given by the horse's handler upon the completion of the day's runs.
Statistical Analysis. Trainability ratings, emotionality scores and two measures of maze learning, number of trials to criterion and percentage correct responses, were separately analyzed by analysis of variance procedures (Kirk, 1968) . The interrater reliability of the trainability ratings was estimated (Winer, 1962) Sluckin (1972) indicated that a lowered reactivity may have caused more experienced animals to take more trials to reach criterion than less experienced animals. Low reactivity will cause a lower score on a learning test. The comparatively few trials required by Group 11 horses to reach criterion indicated a tendency to "learn to learn" (Harlow, 1949) . A similar tendency was seen in Group 111 fillies. On the other hand, the performance of Group I horses indicated (1) no improvement during the test and (2) a tendency toward erratic behavior. The animals in Group I showed more fear of the maze and thus were more reactive to novelty. Sluckin (1972) indicated that if animals are less likely to investigate and explore, they will exhibit fear of a stimulus. During a number of trials, Group I11 fillies would continually make the wrong response, seemingly in an effort to explore the other arm of the maze and not necessarily to look for feed. DeNelsky and Denenberg (1967) handled rats were less visually exploratory than more stimulated or handled rats. Data in figure 2 also indicate differences in learning between the three groups. Kimble (1961) defined learning as a relatively permanent change in behavior that occurs over time, as the result of experience. Tarpy (1975) stated that as a subject learns, the probability of its making the correct response increases. A learning function existed for horses in Group II. Learning was also evident in Group Ili fillies when their performance on day 20 was compared with that on day 1; however, a true learning curve was not found. Group II horses showed the most improvement in number of trials to criterion during the test; therefore, they tended to learn better than the horses in Group I. Animals in Group II showed a greater decrease in the number of trials required to reach criterion. This change in behavior over time indicated learning.
Percentage of Correct Responses. The mean percentage of correct responses is defined as the number of correct responses divided by the total responses each day and is more of an evaluation of total responses than is trials to criterion. The mean percentage of correct responses for each day is shown in figure 3 . On all days, Group II had a higher (P<.05) percentage of correct responses than did Group I or III. The horses in Group 11 were consistently scoring above 85% correct responses near the end of the 20-day trial. These results agree with those reported by Dixon (1966) in a pattern discrimination test with a pony. Group II fillies scored higher than the horses tested by Kratzer et al. (1977) , which were achieving 73% correct responses at the end of the trial. Yeates' (1976) results did not show any horses scoring higher than 70% correct responses. Group IIl fillies were also scoring higher at the end of the trial than the horses used by either Kratzer et al. or Yeates. The percentage of correct responses by horses in Group I was too variable to indicate a level of performance and was not higher than 68% on any day. Yeates (1976) reported that practice increased the percentage of correct responses from 42 to 70%. Kratzer et al. (1977) reported an improvement from 35 to 73% correct response. In the present study, Group II fillies improved from a low of 61% correct responses on day 3 to a high of 92% correct on day 19. Group 1II ranged from 39% correct responses on day 3 to 78% correct on day 19. Group I was erratic, tending to score higher on alternate days. This indicated that the horses were going to the same side of the maze each day. Since the location of the feed tub was changed each day, the horses would achieve a high percentage of correct responses every other day. This finding suggests a tendency for handedness in the horses in Group 1, Kratzer et aL (1977) reported that 27% of the horses they tested showed an initial preference for the right or left side. Grzimek (1968) reported handedness in the 53 horses he observed. He reported that 77% showed a preference for the foot used in pawing, 67% showed a preference for the foot used to initiate a walk and 23% showed a preference for a lead at the gallop. Girzimek's (1968) in figure 4 , along with those of Yeates (1976) 
Conclusions
Early handling increases the learning ability of horses. The amount of handling will influence the horse's reactivity to new and varied situations. Results indicate that the horse that will be exposed to a wide variety of stimuli should be handled more than the horse that will be exposed to less varied stimuli. A relationship between the amount of handling and the later desired responsiveness of the horse was indicated. A horse will be more reactive to stimuli if it is handled less, but will be calmer in different situations with more handling. Learning in individual horses is difficult to predict on the basis of a small amount of training. Although it may be possible to predict trends in learning, individual personalities make it difficult to predict accurately the learning ability of a given horse.
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